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1
AIM LINE CONCENTRATION APPARATUS

BACKGROUND OF THE INVENTION

1 Field of the Invention

The present imvention relates 10 a subscriber transmission
apparatus and, more particularly, (o an ATM line concen-
tration apparatus in a subscriber lransmission system used in
a subscriber transmission network for providing broadband
services using an ATM technigue

2 Description of the Prior Art

A subscriber transmission syslem In a subscriber trans-
mission network for providing broadband services including
VOD (Video On Demand) using a conventional ATM tech-
nique will be described below

FIG 1 is a block diagram showing the sysiem configu-
ration of a conventional broadband subscriber transmission
network

The sysiem shown in F1G: 1 includes an ATM swilching'

upit 41, an ATM multiplexer 43 for muliiplexing/
demultiplexing subscriber infonnation, and subscriber ter-
minals 45 (o 48 The ATM multplexer 43 includes a
fransmission path termination circeil 56 for terminating a
Iransmission path 49 accomimodated in the ATM switching
unit 41, transmission path termination circuits 57 to 60 for
lerminating transmission paths 52 to 33 between the sub-
scriber terminals 45 to 48 and the ATM multiplexer 43, an
ATM cell multiplexing/demuliiplexing cireuit 42 for distrib-
uting or multiplexing pieces of ATM information terminated
by the transmissten path lermination circuits 57 to 64, and
ATM ceil header translation circuits 1 to 63 for replacing
the pieces of header information of ATM cells

In this subscriber transmission apparatus, the total trans-
mission capacity of the transmission path 4% accommodated
it the ATM switching unit 41 is equal 1o the total transmis-
sion capacily of the transmission paths 52 10 55 belween the
subscriber terminals 45 to 48 and the ATM multiplexer 43

FIG. 2 is a block diagram showing the arrangement of a
B-1SDN remote multiplexer disclosed in Japanese Unexam-
ined Patent Publication No 6-132972, and more specifically,
- a broadband subscnber transmission network including an
ATM swiiching upit side

The B-ISDN remote multiplexer shown in F1G 2 includes
an ATM switching unit 141 having part of a subscriber
accommodation function sel in a remote place, a B-1ISDN
remote multiplexer 148, and a plarality of subseniber lermi-
nals 121 and 122 The ATM switching unit 141 includes a
plurality of trapnsmission interface circuits 135, an ATM
switch 138, and a signaling processor 139 The B-ISDN
remote multiplexer 14¢ includes a plurality of subscriber
circuits 125, a hine concentration circuit 127 and a distribu-
tion circuit 129 which constitute a concentration/distribution
stage, and a transmission interface circuit 132

The B-ISDN remote multiplexer 140 has a function
equivalent to that of the ATM cell multiplexing/
demultiplexing cirenif 42 in FIG. 1. The B-1SDN remote
multiplexer 140 distributes or multiplexes pieces of ATM
information transmitted from the ATM swisching wnit 341
through highi-speed transeission paths 133 and 134 and
pieces of ATM information transmitied from the subscriber
terminals 123 and 122 through line lerminaling units 123
and subscriber Lines 124 on a cell basis

The signaling processor 139 executes, between the sub-
scriber terminals 121 and 122, a procedure for cstablishing
virteal channels between lbe B-ISDN remote muliplexer
140 and the ATM switching unit 141 and between the
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RBISDN remole multiplexer 140 and the subscriber lermi-
nals 121 and 122

The first problem in the conventionat technigue is that 1he
utilization efficiency of a trapsmission path conpected (o 2
subscriber lerminal canpot be improved for the following
reason

The above network is simply constructed to multiplex/
demultiplex picces of subscriber service information wilhin
the range i which the amount of information does not
exceed the transmission capacity of the ransmission path
connected 1o the ATM switching vnit. Therefore, in a sub-
scriber transmission network in which the service wiilization
efficiency is generally low, lransmission capacitics must also
be assigned io even subscribers for which no services are
provided

The second problem in the conventional technique is thal
in the invention disclosed in the above official gazelte,
connection of a specific ATM switching unit, i€, a umit
installed in a remote place, is limited to an ATM switching
unit manufactured by the same mapufacturer of the specific
ATM switching wnit

This is becanse, part of a signzling procedure between the
ATM switching unil and the ATM lime concentration appa-
ralus is not based on the disclosed procedure, although an
imerface is based on the requirements of ATM Forum UNI

SUMMARY OF THE INVENTION

The present invention has been made in consideration of
the above situation im the above conventicnal technique, and
has as its cbject 1o provide an ATM kine concentration
apparatus which allows construction of a subscriber network
capable of efficiently providing a broadband service without
depending on an ATM swilching unit

In order to achieve the above object, according to the
basic aspect of the present inventios, there is provided an
ATM line concentration apparatus characlenized by com-
prising first and second transmission path lermination
circuits, an ATM swilch, and a signaling termipation circuit,
wherein information for execution of signaling as a proce-
dure for establishing a switched virtual channel with respect
to an AYM switching unit or a piurality of subscriber
ferminals in response to a <all generaled from the ATM
swilching unil or the plurality of subscriber terminals is
transmitied by using the ATM switch and the signahng
termination circuit through the first and second iransmission
path lermination crcuits

The ATM line concentration apparatus according 1o the
basic aspect includes the second aspect characterized in that
the first 1ransmission path termination ciicuil terminates a
first physical transmission path accommodated in the ATM
swiiching unit, and the second transmission path termination
circuit includes a plurality of second transmission path
lermination circuils, and a plurality of third physical trans-
mission paths connected to the pluralily of subscriber ter-
minals through the plurality of second physical transmission
paths and accommodated in a plurality of ATM mmliplexers
for multiplexing/demultiplexing pieces of subscriber infor-
mation are terminated

Fhe ATM line concentralion apparatus according to the
second aspect includes the third aspect characterized in that
the signaling lermination circuit uses information for execu-
tion of the signaling which is transmitted through the first
physical transmission patk or the plurality of third physical
transmission paths and terminated by the first or second
Iransmission path termination circuit so as 10 execute the
signaling with respect to the ATM switching wnit o1 the
sabscriber terpuinal.

e
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The ATM line concentration apparalus according to the
second aspect includes the fourth aspect charactenized in that
the ATM switch performs swilching connection of ATM
information, which i1s terminated by the first and second
Iransmission paih termination circuiis. on an ATM cell basis
by using a first switched virtual channe] established with
respect to the ATM swilching unit by the signaling and a
second switched virtual channel established with respect 1o
the subscriber termmnal by the signaling.

In the ATM Jline concentration apparatus accosding to the
second aspect. when the first and third physical fransmission

paths are to be lerminated, a fotal transmission capacity of

the plerality of third physical transmission paths connecled
1o the phurality of ATM multiplexers is sct larger than a total
transmission capacity of the first physical transmission path
connected 1o the ATM switching unit

With the above arrangements according to the above
aspects, when service provision requesi information, e, a
call, is generated from a given subscriber terminal, the
service provision request information is demuliplexed from
the remaining informaticn by the tramsmission path termi-
pration circuit on the subscrber terminal side, aod input 1o
the ATM swiich. The request information input from the
subscriber terminal is switched cn a cell basis and input to
the sigpaling termination circuit. The signaling termination
circuit analyzes the input request information and generales
a service provision reques! to the ATM switching unit oz the
basis of the analysis resull. The service provision reguest
generated by the signaling termination circuit is input to the
ATM switch, and switched on a cell basis 1o be input to the
trapsmission path termination circuit on the ATM switching
unit side. As a result, the information is mulliplexed with
other information and input to the ATM switching wnit

Similarly, service provision request reception information
generated by the ATM switching umit, demultiplexed from
other informalion by lhe itransmission path termination
circuit, and inpul to the ATM switch is analyzed by the
signaling termmation circuit and converted into hine con-
nection nformation for providiag a service between the
ATM swiiching unit and the subscnber terminal and service
request reception information to 1ke subscriber terminal The
line connection information for providing a service between
the ATM switching umt and the subscnber terminal is sent
1o the ATM switch. and ihe service request reception infor-
mation to the subscriber terminal is sent to the subscriber
terminal The ATM switch performs swilching connection of
service information multiplexed/demultiplexed by the trans-
mission path termination circuil on the ATM switching unit
side and the transmission path lermibation circuit on the
subscriber terminal side on an ATM cell basis in accordance
with the line conaection information transmitted from the
signaling termination circuit

Since the transmission path between the AIM switching
unit and the ATM line concentration apparatus i1s consumed
only when the subscriber terminal generales a conpection
request, a transmission path having a transmission capacity
large epough to provide services o all the subscriber tesmi-
nals at once need not be prepared between the ATM swilch-
ing unit and the ATM line coneentration apparatus

The first effect of the present invention is that the ATM
line concentration apparatus ¢an be connected to the ATM
switching unit by using a transmission path having a trans-
mission capacity large enough o establish an SVC for a
subscriber who is to receive a service That is, the transmis-
sion path between the ATM line concentration apparatus and
the ATM swilchiag unil can be realized with a transmission
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capacity smaller than the total transmission capacity of the
transmission paths between the subscnber lerminals and the
ATM linc concenlration apparatus which can accommodale
all the subscriber terminals. The himited transmission capac-
ity can therefore be efficicntly used to improve the wtilization
efficiency of transmission paths, and hence a subscriber
network which allows the AFM switching unit to efficiently
accomrodate subscribers can be constructed

This is because, with the use of the ATM line conceantra-
tion apparatus having the signaling lermmnation circuil and
the ATM swiich, a signaling procedure 1s execuied between
the ATM hine coacentration apparatus and the ATM switch-
ing unit 1o assign 2 band resource 1o only a subscriber who
will Teceive a service only when the subsciber terminal
generaies a SEIVICe Provision request

The secend effect of the present invention is that the ATM
line concentsation apparatus can be connecied o an ATM
switching unit available from an arbitrary mapufaciurer
That 1s, the interface between the ATM line concentration
apparatus and the ATM switching unit can be made open to
the public A broadband subscriber network can therefore be
arbitranly constructed without any dependence on a specific
ATM switching unit

This is because, a known procedure {the procedure based
on ATM Forum UNI Ver 31 in this embediment of the
present invention} is used as a signaling procedure for
establishing an SYC between the ATM line concentration
apparatus and the ATM swiiching uni

With these effects, an ATM line concentration apparatus
can be realized, which allows construction of a subscriber
network capable of efficiently providing broadband services
without any dependence on an ATM switching wnit

The above and many other advanptages, features and
additional objects of the present ipvention wilt become
manifest to those versed in the art upon making reference to
the following detailed description and accompanying draw-
ings in which preferred embodiments incerporating lhe
principles of the present invention are shown by way of
itlustrative example

BRIEF DESCRIPTION OF THE DRAWINGS

FIG 1 is a block diagram showing the system configu-
ration of a corventicnal broadband subscriber transmission
network;

FIG. 2 is a block diagram showing a B-ISDN remote
multiplexer disclosed in Japanese Unexamired Patent Pub-
licaiton No. 6-132972;

FIG. 3 is a block diagram showing the system configu-
ration of a broadband subscriber trapsmission network
according o an embodiment of the present inventicn;

FIG 4 is a block diagram for explaining the operaticn of
the embodiment m FIG 3; and

F}G 5 is a timing chart showing the signaliog low in the
embodiment in FIG. 3.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The preferved embodiment of the present invertion wil}
be described below with reference to the accompanying
drawings

The arrangement of the embodiment of the present inven-
tion will be described first. FIG 3 is a block diagram
showing the system configuration of a broadband subscriber
transmission network according to this embodiment
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The system shown 1n FIG. 3 includes an ATM switching
unit 1, an ATM line concentration apparatus 2, ATM mul-
liplexers 3 and 4, and subscriber terminals 5 to 8 The ATM
hine concentration apparalus 2 includes irapsmission path
fermnation circuits 16 to 18, an ATM switch 19, and a
signaling termimalion cireuli 20

Referring 10 FIG 3, the system ncludes the two ATM
muliiplexers 3 and 4, and the two pairs of sebscriber
terminals 5 and 6, and 7 and 8 are respectively connected to
the ATM multiplexers 3 and 3 However, the number of
subscriber ferminals 1o be connecied is not limited to this
For example, the system may includes 28 ATM nmitiplexers,
and 96 subscriber terminals may be connected to each ATM
multiplexer

The ATM switching unit 1 is connected to the ATM line
concentration apparatus 2 through a transmission path 9
having a hmmited irapsmission capacity. The transmnssion
path 9 is terminated by the transmission path termination
circmt 16. The ATM hne concentration apparatus 2 is
connected to the ATM maltiplexer 3 through a iransmission
path 10 having a himited transmission capacity The irans-
mission path 10 35 terminated by the iransmission path
termination circuit 17 The ATM line concentration appara-
ins 2 35 connected to the ATM multiplexer 4 through a
Iransmisston path 11 having a limited transmission capacity
The transmission path 11 is terminated by the transmission
path termination circuit 18 The ATM muliiplexer 3 and the
subscober terminals 5 and 6 are connecied to cach other
through transmission paths 12 and 13 The ATM oltiplexer
4 and the subscriber terminals 5 and 6 are connected to each
other through transmission paths 14 and 15. The transmis-
sion paths 12 to 15 connected to the subscnber terminals §
o 8 are temporarily accornmodated in the ATM line con-
centration apparatus 2 through the ATM multiplexers 3 and
4 The single transmission path 9 from the ATM lhne
concentration apparalus 2 is accommodaled in the ATM
switching unit 1

Referring to F1G 3, although comnection of the transmis-
sion paths 9 10 11 1s ot specifically described, for example,
the transmission path ¢ extending from the ATM line con-

centration apparatus 2 1o the ATM switchiog umt X may be

connected according fo STM-4, and the ransmission paths
18 and 11 extending fronr the ATM multiplexers 3 and 4 to
the ATM hne concentration apparatus 2 may be connected
according to STM-1

In this case, the transmission capacily of the transmission
path 18 1s equal 1o the sum of the transmission capacity of
the trapsmission path 12 and the transmission capacity of the
transmission path 13 Fhe transmission capacity of the
transmaission path 1¥ is egual 1o the sum of 1he transmission
capacity of the transmission path 14 and the transmission
capacily of the fransmission path 5.

The ATM multiplexers 3 and 4 perform VP multiplexing/
demultiplexing processing, and replace a common VPI
value assigned to each of the subscober terminals 5 to 8 in
advance with @ new VP1 valne for each subscriber terminal

The transmission path terminztion circuit 1§ multiplexes
information on 1he transmission path 9 or demultiplexes
information therefrom. The transmission path termination
circuits 17 and 18 respectively muliiplex pieces of infcrma-
tion on the transimission paths 10 ard 11 or demmlnplex
pieces of information therefrom Termination of main sig-
nals (ransmitted through the transmission paths % to 11 is
performed as follows As for termination on the physical
layer, SDH signal termination, cell synchronization in a
signal copsisiing of consecutive ATM cells, HEC byte
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calculation, and the Like are perforned As for fermination
on the ATM layer, processing of ATM_ OAM cell and cell
multiplexing/demuluplexing on a VP/VC basis are per-
formed.

The signaling lermination circunt 20 executes a signaling
procedure between the ATM switching unit 1 and the ATM
Iine concenlration apparatus 2 and berween the snbscriber
terminals 5 10 8 and the ATM line concentration apparatus 2
to establish virtual chamnels (VCs) therebelween In per-
forming this signaling termination, the following contro}
operations are performed: congestion controf and transfer
order assurance of signaling messages from a plurality of
subscribers; and VC establishment request reception control
and protoced faull control of signaling messages {ransmiited
from the ATM switching unit 1

The ATM swiich 19 swiiches pieces of ATM information
terminated by the transmission path termination circuiis 16
1o 18 on a cell basis, and crossconnects AITM cells 1o the
transmission path termination circuits 16 to 18 and the
signaling termipation circuit 20. In performing this VC
crossconpecting operation, the ATM swilch 19 dynamically
replaces a VPI/VCI value arbitranily assigned to a given
subseriber i advance with a VPI/VCI vahue assigned every
time a V is established with respect to the ATM switching
unzt 1. 1n this case, the VPI/VCY value between the ATM
swilching unit 1 and the ATM line concentralicn apparatus
2 is designated by the ATM swilching unit 1 by a signaling
procedure executed by the ATM line copcentration apparams
2 with respect to the ATM switching umit 1 every 1ime a VC
for providing a service is established.

The operation of the above embodimment of the present
inventiton wiil be described next. F1G. 4 is a block diagram
for explaining the operation of the broadband subscnber
transmission network according to the embodiment of the
present invention shown in FIG . 3, and more specifically,
showing the states of virtual channels on the transmission
paths # 10 15 and the swilching state of the ATM swaich 19
in the same system configuration as that shown i FIG. 3
Operations to be performed when a VO establishment
request and a VC release request are outpunt will be described
with reference to FIG 4, L

1n this embodiment, a signaling procedure for VC estab-
lishment is executed between the ATM Jine concentralion
apparatues 2 and the ATM swiiching unit I in accordance
with each of service provision requests outpul from ihe
respective subscriber termimals 5 to 8, and a band resource
is assigned to oely a subscriber terminal which Is to receive
a service. This operatior will be described below

Referring to FIG 4, a connection request transmitted from
the subscriber terminal 5 is terminaied and extracted by the
trapsmission path fermination circuit 17 through a perma-
nent virteal channel (to be referred to as 2 PVC hereinafter)
23 for signaling which is arbitrarily assigned between the
subscriber terminal 5 and the ATM line corcentraticn appa-
ratus 2 The exiracted connecticn request information is
input to the ATM switch 19 and subjected to swilching on a
cell basis 10 be output to the signaling termination circait 2.
Fhe signaling termination circuat 20 establishes a switched
virteal chaanel (1o be refemred to as a SVC hereinafier}
between the ATM line concentration apparams 2 and the
subscriber erminal 5 on the basis of the received connection
request information

The signaliag termination circuit 28 oulpuis the connec-
tion request information for the ATM switching unit 1o the
ATM switch 19 The ATM switch 19 swiiches the connec-
tion request information input from the signaling termina-
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tion circuit 20 on a cell basis The resuHant information is
input to the transmission path termipation circuit 16 to be
mulltplexed The multiplexed information is transmitted to
the ATM switching unit T through a PVC 21 for signaling
which 1s assigned between the ATM switching wnit ¥ and the
ATM hne concenlration apparatus 2 The ATM switching
unit ¥ eslablishes an SVC between the ATM swilching unit
I and the ATM hne concentration apparaius 2 on the basis
of the received connection request information.

After the SVC 1s established between the AI'M swilching
urit 1 and the ATM line concentration apparatus 2, the ATM
switching unit 1 transmits consection completion informa-
tion to the signaling lexmination circuit 20 through the PVC
21 The signaling termination circuit 28 requests the ATM
switch 19 to connect the SVC on the basis of the received
conneciicn completion information With this operation, the
SVC established between the ATM switching unit 1 and the
ATM line concentration apparatus 2 is cornected to the SVC
established between the ATM line concentration apparatus 2
and 1he subscriber terminal 5 by the ATM switch 19, thereby
establishing an SVC 22 for providing a higher layer service
between the ATM switching unit b and the subscrber
terrminal 3

Alfter this processing, the signaling termination circuit 20
generales connection completion information indicating that
connection of the SVC 22 1s completed and notifies the
subscriber termiral 23 of the information through the same
route as that of the connection request and the PVC 23.

‘When a calt 15 generated from the subscriber terminal 8,
conmection request information is passed from the subscriber
terminal & 1o the signaling termination circuit 20 in the ATM
Iine cencentration apparatus 2 and to the ATM switching
unit 1 throvgh a PYC 26 for signaling and the PVC 21
{Conpection completion information is then passed from the
ATM switching unit  1c the signaling termination circuit 29
in the ATM line concentration appagams 2 apd 1o the
subscriber terminal 8, thereby establishing an SV 27 for
providing a higher layer service

When conpection to the subscriber ferminal 5 or §
becomes unnecessary, a connection release request is passed
from the ATM swilching unit 1 to the sigsaling termination
circnit 28 o the ATM line copcentration apparates 2 and to
the subscriber terminal 5 or 8 through the PVC 23 or 26 and
the PYC 21 As a result, the SVC 22 or 27 1s released and
reused for conpection to ancther subscriber terminal

FIG 5 is a timing chart showing the stgnaling flows in the
breadband sebscriber transmission network according to the
embodiment of the present invention shown in FIG 3, and
more specifically, the signaling flows upon generation of a
YV establishment request and a VC release request in the
system shown in FIG 4.

In this embodiment, the ATM switching upit 1, the ATM
line concentration apparatus 2, apd the subscriber terminals
510 8 are o establish $VCs in accordance with the signaling
procedure based o ATM Forum UNI Ver. 3.1, T addition,
a VPI value given by VPI=0 is assigned 1o each of the
snbscriber tenminals 5 to 8 in advance

The operation will be described below with reference to
FIGS 4 and 5. A conneciton reguest generaled by the
snbscriber terminal 5 is terminated and extracted as a
SETUP message by ihic iransmission path termination circuit
17 through the PVC 23 (VPI=0; VCI=5) arbitrarily assigned
between the subscnber termpal 5 and the ATM line con-
ceniration apparaius 2 in advance The extracted SETUP
message is input io ope port of the ATM switch 19 1o be
swilched on a cell basis. The SETUP message is then output
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fromihe VPI/VC] of the arbitrarily assigned port of the ATM
switch 19 to be passed to the signaling termination circuit
200 The signaling termination circait 20 retons, to the
subscriber lerminal 5, a CALL PROCEEDING (lo be
referred 10 as CALT PROC. hereinafter) message indicaling
that reception of the SETUP message Is compieted, through
the same route as that of the SETUP message and the PYC
23 (VPI=0; V(1=5) Upon returning the CALL PROC
message, the signaling lermination circeit 20 establishes an
SVC between the ATM line copcentration apparatus 2 and
1he subscnber terminal 5 on the basis of the received SETUP
message

‘The signaling termination circui: 20 outputs the SETUP
message for the ATM switching unit ¥ to the VPI/VCI of the
arbitrary assigned pori of the ATM switch 19 The SETUP
message input from the signaling termination circuit 20 is
switched by the ATM switch 19 on a cell basis, and input 10
the transmission path termination circuil 16 to be multi-
plexed. The mulliplexed SETUP message is transmitted to
the ATM swilching upit 1 through the PVC 21 (VPI=0;
V(I=5) assigned between the ATM swilching unit 1 and the
ATM line concentration apparatus 2. The ATM switching
unil 1 retumns, 1o 1he signaling termination circuit 20, a
CALL PROC message indicating thal receplion of the
SETUP message ts completed, through the same route as
that of the SETUP smessage and the PVC 21 (VPI=0;
VCl=5) Upon reterning the CALL PROC. message, the
ATM switching uml T establishes an SY(C between the ATM
switching unit 1 and the ATM line concentration apparatus
2 on the basis of the received SETUP message.

Upon establishing an SVC between the ATM switching
uptt 1 and the ATM line concentration apparatus 2, the ATM
swilching umit 1 generales a CONNECT message, and
iransmits the message to the signaling termiration circuit 20
throngh the same route as that of the CALL PROC. message
and the PVC 21 (VPI=0; VCI=5). The signaling termination
circuit 20 returns, 1o the ATM switching vnit 1, a CONNECT
ACK. message indicating that reception of the CONNECT
message is completed, through the same oute as that of the
CONNECT message and the PVC 21 (VPI=0; VCI=5)
Upon retuming the CONNECT ACK message, the signal-
ing termiination circuit 20 requests the ATM switch 19 1o

connec! ag SV to the ATM switchk 19 on the basis of the .

received CONNECT message. With this processing, the
SV established between the ATM switching umt 1 and the
ATM line concentralion apparatus 2 is connected to the SVC
established between the ATM line concentration apparatus 2
and the subscriber terminal 5 through the ATM switch 19,
and the SVC 22 is established between the ATM switching
unit 1 and the subscober terminal 5

Subsequently, the signaling termination circunl 20 geser-
ates 2 CONNECT message indicating that the SVC 22 has
been established, and notifies the subscriber terminal 5 of the
message through the same route as that of the CALL PROC
message and the PVC 23 (VP1=0, V(CI=5).

Simmilarly, when a call is generated from the subscriber
terminal 8, a SETUP message and a CONNECT ACK
message are passed from the subscriber terminal 8 to the
signaling termination circuif 20 in the ATM line concentra-
ticn apparatus 2 and 1o the ATM switching unil 1 throwgh the
PVC 26 (VPI=0; VC(1=5) and tke PVC 21 (VPI=0; VCI1=5)
A CALL PROC. message znd 2 CONNECT message are
passed from the ATM switching upit 1 to tbe signsling
termination circuit 20 in the ATM line concentration appa-
ratus 2 aad to the subscriber terminal 8, thereby establishing
the SVC 27.

If connection of the subscriber terminal 5 or 8 becomes
unnecessary, a RELEASE message is passed from the ATM
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switching unit 1 to the signaling fermination circuit 20 in the
ATM line concentration apparatus 2 and to the subscriber
terminal 5 or § through the PVC 23 (VPI=0; VCI=5) or the
PVC 26 {VPI=0, Y()=5) and the PVC 21 (VPI=); VCl=5)
A RELEASE COMPLETE (RELEASE COMP) message is
passed from the subscriber terminal 5 or § 1o 1he signaling
termination circuit 20 in the ATM line concentration appa-
ratus 2 and to the ATM switching unit 1, thereby releasing
the SVC 22 or 27, which s reused for connection of another
subscriber terminal

What 15 claimed is:

1. An ATM line concentration apparatus mferposed
between an ATM switching unit and a plurality of subscnber
lerminals, comprising:

a first 1ransmissicn path terminabon circuil;

a second transmission path lermination circuil;

ap ATM switch cperalive for connecting together and
disconnecling said termination circuils, and
a signaling termination circeit connected for two way
communication with said ATM switch,
wherein information for execution of signaling as a pro-
cedure for establishing a switched virtual channel with
respect to said ATM swiiching nnit or said plurahity of
subscriber ferminals in respomse to a call generated
from said ATM switching unit or said phurality of
subscriber lermipals, 1s trapsmitted throngh said fiest
and second transmissicn path tesmination circmits by
using said ATM switch and said signaling lernination
circui
2 An apparatus according to claim 1, wherein said first
transmission paih termination circuit lerminates a first physi-
cal ransmission path accommodated 1 said ATM switching
amit, and
said second lransmission path termination circuit includes
a plurahity of second iransmission path termination
circuits, and a plurality of third physical transmission
paths connected o said plurality of subscriber terminals
through said plurality of second physical transmission
paths and accommodaled in a phurality of ATM mufti-
plexers for multiplexing/demultiplexing pieces of sub-
seriber information are lermisated -
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3 An apparalus according i claim 2, wherein said
stgnaling lesthination circuit uses infommation for execution
of the signaling which is tramsmitted Ibrough the first
physical ransmission path or the plarality of third physical
transmission paths and terminated by said first or second
transmission path terminaticn circuil so as 10 execute the
signaling with respect 1o said ATM swiching unit or said
subscriber terminal

4 An apparatus according to claim 2, wherein said ATM
switch performs switching connection of ATM informalicn,
which is terminated by said first and second transmission
path termination circuits, on an ATM cell basis by using 2
first switched virtusl channel established with respect to said
ATM switching unit by the signaling and & second swilched
virtual channel established with respect to said subscriber
lerminal by the signaling

5. An apparats according lo claim 3, wherein said ATM
switch performs switching connection of ATM informatioz,
which is terminated by said first and second transmission
path termination circuits, on an ATM cell basis by using a
first switched virtual channel established with respect 1o said
ATM switching unit by the signaling and a second switched
virtual channel established with respect to said subscriber
tergmnal by the signaling.

6. An apparastus according to claim 2, wherein when the
first and thisd physical fransmission paths are to be
terminaled, a tolal transmission capacity of the plurality of
third physical iransmission paths conpected to said plurality
of ATM muliiplexers is set larger than a 10ial transmission
capacily of the first physical ransmission path connected 1o
said ATM switching uni.

7. An apparatus according te claim 4, wherein when the
first and third physical transmission paths are to be
ferminated, a total ransmission capacily of the phurality of
third physical fransmission paths connected to said plurality
of ATM multiplexers is set larger than a 1otal Iransmission
capacily of the first physical ransmission path connecled to
said ATM switching unit
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